It has long been known that plants facing a localized stress or attack may launch responses in unaffected distant tissues, hence preparing the entire plant for the potential spread of the challenge. Traditionally, this plantwide "systemic" coordination of responses has been assigned largely to a suite of mobile compounds, such as phytohormones, RNAs, and proteins, distributed within the plant. However, ever since the discovery of electrical potential waves in insectivorous plants by Darwin, Bose, and others more than a century ago, we have come to recognize that plants also operate more rapid systemic signaling systems. Electrical potential waves with diverse kinetics are elicited by a range of stimuli, but there has been a lack of mechanistic understanding regarding both the consequences of such rapid signals and the machinery that generates them (for review, see Hedrich et al., 2016) . Some important advances came when Ted Farmer's group, employing an elegant combination of electrophysiology and genetics, found that electrical signaling was essential for systemic wounding responses and that Glu Receptor-like (GLR) channels were involved in those electrical signals (Mousavi et al., 2013) .
In addition to the propagating variations in membrane potential, more recently two chemical parameters, namely, apoplastic reactive oxygen species (ROS) and cytosolic free calcium ([Ca 21 ] cyt ), have been added to the set of rapidly propagating systemic signals (for review, see Gilroy et al., 2016) . In 2009, Ron Mittler's lab demonstrated a systemically propagating ROS wave after a local challenge with various stimuli (Miller et al., 2009) . These ROS are generated by the NADPH oxidase isoform RbohD, which is activated by [Ca 21 ] cyt , both by direct Ca 21 binding and by Ca 21 -dependent phosphorylation (Dubiella et al., 2013) . Ca 21 is a long-established second messenger involved in most (local) stress responses. Intriguingly, early aequorin-based Ca 21 imaging experiments by Marc Knight and coworkers also showed a wave-like systemic [Ca 21 ] cyt signal in tobacco (Nicotiana plumbaginifolia) leaves after cooling of the roots (Campbell et al., 1996) , but again, neither the physiological implications of the systemic [Ca 21 ] cyt wave nor the mechanisms of its generation were evident. Nearly 20 years later, a salt stress-triggered [Ca 21 ] cyt wave was discovered in Simon Gilroy's lab (Choi et al., 2014) . It was realized that this Ca 21 wave triggers changes in gene expression and that it requires Two Pore Channel1 (TPC1), for which a universal role had long been sought. Propagation of the wave was 25-fold slower in a tpc1 knockout mutant, and significantly accelerated when the channel was overexpressed. Subsequently, a systemic [Ca 21 ] cyt signal was also shown in response to leaf wounding, which was completely abolished in a tpc1 knockout mutant (Kiep et al., 2015) . TPC1 encodes the Slow Vacuolar cation channel, which is activated by [Ca 21 ] cyt elevation, and hence may mediate [Ca 21 ] cytinduced Ca 21 release (CICR) from the vacuole, the plant cell's largest Ca 21 store (Ward and Schroeder, 1994) . However, the ability of this channel to release Ca 21 is still a matter of debate (Hedrich and Marten, 2011; Peiter, 2011) Evans et al. (2016) raise the interesting notion that RbohD-generated ROS, besides propelling the Ca 21 wave from cell to cell, may also determine the waveform and prevent the flooding of the cytosol with vacuolar Ca 21 by desensitizing TPC1, which operates only in reducing conditions (Hedrich and Marten, 2011; Peiter, 2011) .
The article of Evans et al. (2016) advances our understanding of plant-wide communication and hence of whole-plant responses to the environment. As with any breakthrough, their studies trigger a host of new questions that now need to be addressed. A central and missing piece is the ROS-activated channel in the plasma membrane. Annexins have been suggested as candidates (Laohavisit et al., 2012) ) have informative "signature" characteristics, whereas others (e.g. ROS) act merely as priming switches? This calls for simultaneous imaging of all the interwoven fast systemic signals, undoubtedly an exquisite technical challenge.
The work of Evans et al. (2016) has inextricably linked two mechanisms of rapid systemic signaling in plants, the importance of which for plant defense and acclimation is becoming increasingly apparent. Now we need to unravel the probably complex apparatus that governs the initiation, propagation, and impact of this union of signals. 
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